46 Solvert Degreasing
461 Generat?

Solvert degreasig (or solvert cleaning is the physica proces of using organt solvens to
remo\e greasefats oils, wax or soil from various metal glass or plastc items The types of
equipmen usel in this methal are categorizd as cold cleanersopen top vapa degreaseror
conveyorize degreasers Nonaqueos solvens sud as petroleum distillates chlorinatel hydrocarbons,
ketones ard alcohok are used Solvert selectim is basel on the solubility of the substane to be
removeal and on the toxicity, flammability, flash point, evaporatio rate boiling point, cost and
severé otha properties of the solvent.

The metalworkirg industries are the maja uses of solvert degreasingi. e., automotive,
electronics plumbing aircraft refrigeration and busines machire industries Solvert cleanirg is also
usal in industries such as printing, chemicals plastics rubber textiles glass paper ard electric
power Most repar statiors for transportatia vehicles and electrc tools use solvert cleanirg at least
pat of the time. Many industries use water-basd alkaline wash systens for degreasingand since
thes systens emit no solvert vapos to the atmosphergethey are not included in this discussion.

4.6.11 Cold Cleanes -

The 2 bast types of cold cleanes are maintenane and manufacturing Cold cleanes are
batd loaded nonboiling solvert degreaserausually providing the simples and leag expensie method
of metd cleaning Maintenane cold cleanes are smallef more numerousand generaly use
petroleum solvens as minerd spirits (petroleun distillates and Stoddad solvents) Manufacturirg cold
cleanes use awide variety of solvents which perform more specializel ard highe quality cleaning
with abou twice the avera@ emissim rate of maintenane cold cleaners Sone cold cleanes can
sene both purposes.

Cold cleane operatios include spraying brushing flushing and immersion In atypical
maintenane cleane (Figure 4.6-1) dirty part are cleanel manualy by sprayirg and then soakirg in
the tank After cleaning the parts are eitha suspende over the tark to drain or are placel on an
externé rak tha routes the drainel solvert bad into the cleaner The cove is intendel to be closed
wheneve part are not being handlel in the cleaner Typicd manufacturig cold cleanes vary widely
in design but there are 2 bast tark designs the simple spray sink ard the dip tank Of these the dip
tark provides more thoroudh cleanirg throudh immersion and often is macde to improve cleaning
efficiengy by agitation Smal cold cleanirg operatiors may be numerows in urban areas However,
becaus of the smal quantiy of emissiors from ead operation the large numbe of individud sources
within an urban area and the application of smal cold cleanirg to industrid uses not directly
associate with degreasingit is difficult to identify individua smal cold cleanirg operations For
thes reasongsfactors are provided in Table 4.6-1 to estimae emissiors from smal cold cleaning
operatios over large urban geographichareas Factos in Table 4.6-1 are for nonmethaa VOC and
include 25 percen 1,11 trichloroethanemethylere chloride ard trichlorotrifluoroethane.

4.6.12 Open-T@ Vapa Systens -

Open-t@ vapa degreaserare batth loadeal boiling degreasexrtha clean with condensatin of
hot solvert vapa on colde metd parts Vapa degreasig uses halogenate solvens (usually
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Table 4.6-1 (Metric And English Units). NONMETHANE VOC EMISSIONS FROM SMALL
COLD CLEANING DEGREASING OPERATIONS

EMISSION FACTOR RATING: C

Operating Period Per Capita Emission Factor
Annual 1.8 kg
401b
Daily® 5849
0.013 Ib

4 Reference 3.
b Assumes a 6-day operating week (313 days/yr).

perchloroethylene, trichloroethylene, or 1,1,1-trichloroethane), because they are not flammable and
their vapors are much heavier than air.

A typical vapor degreaser (Figure 4.6-1) is a sump containing a heater that boils the solvent to
generate vapors. The height of these pure vapors is controlled by condenser coils and/or a water
jacket encircling the device. Solvent and moisture condensed on the coils are directed to a water
separator, where the heavier solvent is drawn off the bottom and is returned to the vapor degreaser. A
"freeboard" extends above the top of the vapor zone to minimize vapor escape. Parts to be cleaned are
immersed in the vapor zone, and condensation continues until they are heated to the vapor
temperature. Residual liquid solvent on the parts rapidly evaporates as they are slowly removed from
the vapor zone. Lip mounted exhaust systems carry solvent vapors away from operating personnel.
Cleaning action is often increased by spraying the parts with solvent below the vapor level or by
immersing them in the liquid solvent bath. Nearly all vapor degreasers are equipped with a water
separator which allows the solvent to flow back into the degreaser.

Emission rates are usually estimated from solvent consumption data for the particular
degreasing operation under consideration. Solvents are often purchased specifically for use in
degreasing and are not used in any other plant operations. In these cases, purchase records provide the
necessary information, and an emission factor of 1000 kg of volatile organic emissions per Mg (2000
Ib/ton) of solvent purchased can be applied, based on the assumption that all solvent purchased is
eventually emitted. When information on solvent consumption is not available, emission rates can be
estimated if the number and type of degreasing units are known. The factors in Table 4.6-2 are based
on the number of degreasers and emissions produced nationwide and may be considerably in error
when applied to a particular unit.

The expected effectiveness of various control devices and procedures is listed in Table 4.6-3.
As a first approximation, this efficiency can be applied without regard for the specific solvent being
used. However, efficiencies are generally higher for more volatile solvents. These solvents also result
in higher emission rates than those computed from the "average" factors listed in Table 4.6-2.

4.6.1.3 Conveyorized Degreasers -

Conveyorized degreasers may operate with either cold or vaporized solvent, but they merit
separate consideration because they are continuously loaded and are almost always hooded or
enclosed. About 85 percent are vapor types, and 15 percent are nonboiling.
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Table 4.6-2 (Metric And English Units). SOLVENT LOSS EMISSION FACTORS FOR
DEGREASING OPERATIONS

EMISSION FACTOR RATING: C

Type Of Degreasing Activity Measure Uncontrolled Organic Emission Facfor
AllP Solvent consumed 1,000 kg/Mg 2,000 Ib/ton
Cold cleaner
Entire unif Units in operation 0.30 Mg/yr/unit 0.33 tons/yr/unit
Waste solvent loss 0.165 Mg/yr/unit 0.18 tons/yr/unit
Solvent carryout 0.075 Mg/yr/unit 0.08 tons/yr/unit
Bath and spray
evaporation 0.06 Mg/yr/unit 0.07 tons/yr/unit
Entire unit Surface area and duty
cyclé? 0.4 kg/hrin? 0.08 Ib/hr/fE

Open top vapor

Entire unit Units in operation 9.5 Mg/yr/unit 10.5 ton/yr/unit
Entire unit Surface area and duty
cycle® 0.7 kg/hrin? 0.15 Io/hr/fE

Conveyorized, vapor
Entire unit Units in operation 24 Mglyr/unit 26 tons/yr/unit

Conveyorized, nonboiling
Entire unit Units in operation 47 Mglyr/unit 52 tons/yr/unit

4 100% Nonmethane VOC.

b Solvent consumption data will provide much more accurate emission estimates than any of the other
factors presented.

¢ Emissions generally would be higher for manufacturing units and lower for maintenance units.

d Reference 4, Appendix C-6. For trichloroethane degreaser.

€ For trichloroethane degreaser. Does not include waste solvent losses.

4.6.2 Emissions And Contrdig

Emissions from cold cleaners occur through: (1) waste solvent evaporation, (2) solvent
carryout (evaporation from wet parts), (3) solvent bath evaporation, (4) spray evaporation, and
(5) agitation (Figure 4.6-1). Waste solvent loss, cold cleaning’s greatest emission source, can be
reduced through distillation and transport of waste solvent to special incineration plants. Draining
cleaned parts for at least 15 seconds reduces carryout emissions. Bath evaporation can be controlled
by using a cover regularly, by allowing an adequate freeboard height, and by avoiding excessive drafts
in the workshop. If the solvent used is insoluble in and heavier than water, a layer of water
5 to 10 centimeters (2 to 4 inches) thick covering the solvent can also reduce bath evaporation. This
is known as a "water cover". Spraying at low pressure also helps to reduce solvent loss from this part
of the process. Agitation emissions can be controlled by using a cover, by agitating no longer than
necessary, and by avoiding the use of agitation with low volatility solvents. Emissions of low
volatility solvents increase significantly with agitation. However, contrary to what one might expect,
agitation causes only a small increase in emissions of high volatility solvents. Solvent type is the
variable that most affects cold cleaner emission rates, particularly the volatility at operating
temperatures.
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Table 4.6-3. PROJECTED EMISSION REDUCTION FACTORS FOR SOLVENT DEGREASING

Conveyorized
Cold Cleaner Vapor Degreaser Degreaser
System A B A B A B
Control devices
Cover or enclosed design X X X X X X
Drainage facility X X X X
Water cover, refrigerated chiller, carbon
adsorption or high freebodtd X X X
Solid, fluid spray streafm X X
Safety switches and thermostats X X
Emission reduction from control devices (%) 13-38 NA 20-40 30-60 40-60
Operating procedures
Proper use of equipment X X X X X X
Waste solvent reclamation X X X X X X
Reduced exhaust ventilation X X X X
Reduced conveyor or entry speed X X X X
Emission reduction from operating procedures (%) 15-45 NAd 15-35 20-40 | 20-30 20-30
Total emission reduction (%) 28-8F 55-69 30-60 45-75 20-30 50-70

a Reference 2. Ranges of emission reduction present poor to excellent compliance. X indicates
devices or procedures that will produce the given reductions. Letters A and B indicate different
control device circumstances. See Appendix B of Reference 2.

b Only one of these major control devices would be used in any degreasing system. Cold cleaner
system B could employ any of them. Vapor degreaser system B could employ any except water
cover. Conveyorized degreaser system B could employ any except water cover and high freeboard.

C If agitation by spraying is used, the spray should not be a shower type.

d Breakout between control equipment and operating procedures is not available.

€ A manual or mechanically assisted cover would contgb®it- 18% reduction; draining parts
15 seconds within the degreasér- 20%; and storing waste solvent in containers, an additional
15 - 45%.

" Percentages represent average compliance.

As with cold cleaning, open top vapor degreasing emissions relate heavily to proper operating
methods. Most emissions are due to (6) diffusion and convection, which can be reduced by using an
automated cover, by using a manual cover regularly, by spraying below the vapor level, by optimizing
work loads, or by using a refrigerated freeboard chiller (for which a carbon adsorption
unit would be substituted on larger units). Safety switches and thermostats that prevent emissions
during malfunctions and abnormal operation also reduce diffusion and convection of the vaporized
solvent. Additional sources of emissions are solvent carryout, exhaust systems, and waste solvent
evaporation. Carryout is directly affected by the size and shape of the workload, by racking of parts,
and by cleaning and drying time. Exhaust emissions can be nearly eliminated by a carbon adsorber
that collects the solvent vapors for reuse. Waste solvent evaporation is not so much a problem with
vapor degreasers as it is with cold cleaners, because the halogenated solvents used are often distilled
and recycled by solvent recovery systems.
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Because of their large workload capacity and the fact that they are usually enclosed,
conveyorized degreasers emit less solvent per part cleaned than do either of the other 2 types of
degreaser. More so than operating practices, design and adjustment are major factors affecting
emissions, the main source of which is carryout of vapor and liquid solvents.
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